We report Sr, Nd, and Pb isotope data for early rift mafic lavas of the Hinsdale Formation that are exposed at San Luis Hills. These data bear on mantle sources of volcanism associated with inception of rifting and models for development of the lithospheric mantle. Compositional variations and isotopic compositions indicate that many San Luis Hills magmas interacted with lower crust, as has been proposed for other lavas in the region. Detailed consideration of chemical and petrologic characteristics of the lavas, however, allows identification of primitive, uncontaminated compositions that can be used to determine isotopic compositions of the mantle. The data define two mantle source regions, at least one of which is interpreted to reflect the lithospheric mantle that had been enriched in light rare earth elements (LREE) during stabilization and growth of the lithosphere in the Proterozoic. (Table 1) are +2-sigma standard error (2SE) using n=100 (number of ratios calculated from three jumps). Long-term drift (-1 year) in the 87Sr/a6Sr ratio of NBS-987 is negligible using three collector dynamic analysis. The a?Sr/a6Sr ratio measured for NBS-987 during this study was 0.710215 +5 2SE (23 analyses). The a7Sr/86Sr ratio measured for BCR-1 during this study was 0.704990 +7 2SE (11 analyses). Rubidium and Sr contents were Lead isotope ratios were determined using single Re filaments and a mixture of dissolved silica gel and H3PO 4 and four collector static (non peak jumping) multicollection. Long-term (~ 1 year) drift in collector biases, as determined by a reference voltage comparison, or static multicollection analysis of Sr and Nd, is a factor of 20 less than the estimated precision to which Pb isotope ratios may be determined (_+0.10 %). Lead isotope ratios were cor- 
ANALYTICAL METHODS
Whole rock powders analyzed for Sr, Nd, and Pb isotope ratios are the same as those used for chemical analyses reported by Thompson et al. [this issue ]. Strontium and Nd were separated using 2.5M HC1 for Sr separation, followed by group separation of the rare earth elements (REE) using 6M HC1 and separation of Nd using 0.150M and 0.225M 2-methyllactic acid. Lead was separated using 0.6M HBr and 6M HC1 on an anion exchange column. Total procedural blanks were 200-400 pg for Sr, 40-80 pg for Nd, and 0.6-1.5 ng for Pb, which are negligible.
Strontium was mass analyzed on a VG Instruments Sector 54 6-collector mass spectrometer at-•3x10 -•1A 88Sr (10 TM ohm resistors) using single Ta filaments and H3PO4 and a three collector triple-jump mode (dynamic multicollection) that removes all collector biases and beam instability factors. Measured ratios were exponentially corrected for mass fractionation using 86Sr/88Sr=0.1194. Within-run errors noted (Table 1) are +2-sigma standard error (2SE) using n=100 (number of ratios calculated from three jumps). Long-term drift (-1 year) in the 87Sr/a6Sr ratio of NBS-987 is negligible using three collector dynamic analysis. The a?Sr/a6Sr ratio measured for NBS-987 during this study was 0.710215 +5 2SE (23 analyses). The a7Sr/86Sr ratio measured for BCR-1 during this study was 0.704990 +7 2SE (11 analyses). Rubidium and Sr contents were determined by energy-dispersive X-ray fluorescence [Thompson et al., AFC models summarized in Table 2 (Table 2) that have 2ø6pb/2ø4pb < -• 18.2 are interpreted to have assimilated crust that had non-radiogenic Pb isotope ratios, the 2ø?pb*/2ø6pb* isochron "ages" calculated for these rocks place no constraints on the age of the lithospheric mantle. That the 2ø?Pb*/2ø6pb* isochron "ages" calculated for most northern rift lavas are similar (within large errors) to the age of the Proterozoic basement in the region simply reflects the combination of a large difference in 2ø6pb/2ø4pb ratios of the crust and mantle components and the fact that the mantle source has Pb isotope ratios that plot near the crustal array (Figure 4) . These features produce contamination trends that are sub-parallel to the crustal array. In contrast, a steep trend on a 2ø?pb/2ø4pb-2ø6pb/2ø4pb diagram (i.e., very old 2ø?pb*/2ø6pb* "age") may be produced by mixing between a mantle component that has Pb isotope ratios that lie off the crustal array and crust that has 
The relatively low ENd values for volcanic rocks at San Luis Hills that contain a large crustal component

